undergo urgent (25% vs 16%) and emergent repair (16% vs 12%; all P < .001). Higher percentages of black patients underwent TEVAR for dissection (36% vs 16%) and trauma (8% vs 6%; both P < .001 In the aneurysm group, 30-day mortality (5.7% vs 6.7%), cardiac (10.7% vs 8.4%), respiratory (7.2% vs 8.0%), spinal cord ischemia (8.0% vs 7.0%), and stroke complications (3.1% vs 2.5%) were similar between the two groups (all P > .05). In the dissection group, 30-day mortality (6.9% vs 7.0%), cardiac (10.4% vs 8.3 %), spinal cord ischemia (12.5% vs 13.5%), and stroke complications (4.5% vs 6.4%) were similar between the two groups (all P > .05). However, reintervention rate due to post-TEVAR aortic rupture (18% vs 1%; P ¼ .007) was remarkably higher in black patients. Whites were more likely to have endoleak-related complications (20% vs 11%; P < .001). After adjustment for potential confounders, compared with white patients, black patients had 50% increased risk of reintervention (odds ratio, 1.51 [1.02-2.22]; P ¼ .04) and respiratory complications (odds ratio, 1.47 [1.03-2.10]; P ¼ .03) for aneurysm and dissection, respectively (Table II) . There was no difference in operative mortality and long-term survival between black and white patients regardless of disease (Table I) .
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Effect of Insertion Technique and Iliac Artery Torsion on Device Rotation in Fenestrated Endovascular Aneurysm Repair
Sean A. Crawford, Helen Genis, Matthew G. Doyle, Cristina H. Amon, Thomas L. Forbes. University of Toronto, Toronto, Ontario, Canada
Objective: The objective of this study was to determine the influence of iliac artery torsion, rigidity, and operator technique on the rotation of fenestrated endovascular devices during deployment in a phantom model.
Methods: Idealized aortoiliac geometries were constructed using polylactic acid for rigid geometries or polyvinyl alcohol cryogel for flexible geometries. The rigid geometries were directly three-dimensional printed on a Taz 6 (Aleph Objects, Loveland, Colo) fused deposition modeling printer at 0.2-mm resolution; the flexible geometries were cast in threedimensional printed molds (15% polyvinyl alcohol, four freeze-thaw cycles). Three rigid geometries were created with net torsions of 1.6 mm À1 , 2.6 mm À1 , and 3.6 mm
À1
. Six flexible geometries were created with net torsions of 0 mm À1 , 5 mm À1 , and 7.5 mm À1 with thicknesses of either 2 or 5 mm (equivalent elastic modulus w200 kPa and w1400 kPa). Deployments were performed with either a Cook ZFEN device (Cook Medical, Bloomington, Ind) or a bifurcated device over a Lunderquist guidewire in a water-filled plexiglass enclosure at 37 C. Rotation was evaluated using three insertional techniques: insertion with no correction of orientation, rotation of the distal end of the device 90 degrees during insertion (to simulate correction of orientation), and three consecutive insertions of the device with no change to the orientation while the device is in the model. Rotation was calculated by tracking the gold positional markers on the fluoroscopic video.
Results: In the rigid iliac artery models, the stent graft rotation during deployment increased with increasing torsion; torsion levels of 1.6, 2.6, and 3.6 mm À1 had mean rotations of 5.2 6 0.02 degrees, 11.2 6 2.8 degrees, and 27.6 6 2.1 degrees (P < .001). In the most flexible model representing healthy arterial properties, no significant rotation was observed with any level of torsion. In the flexible model representing atherosclerotic iliac arteries, the mean rotation was 1.2 6 0.01 degrees in the absence of any torsion but 18.0 6 6.7 degrees and 38.8 6 9.2 degrees with torsional values of 5 mm À1 and 7.5 mm À1 , respectively (P < .05). Rotation of the distal end of the device during insertion, which is often required to correct the orientation of the device, significantly increased stent graft rotation by 26 6 4.9 degrees in the hightorsion model (P < .01). Multiple device insertions before deployment did not change the observed device rotation (mean change, 2.5 6 2.7 degrees). Conclusions: Correction of stent graft orientation during insertion increases stent graft rotation during deployment. These data suggest that it may be beneficial to fully remove the device before correcting device orientation. In addition, increasing iliac artery torsion in the presence of increased vessel rigidity results in increased stent graft rotation during deployment.
Author Disclosures: C. H. Amon: Nothing to disclose; S. A. Crawford: Nothing to disclose; M. G. Doyle: Nothing to disclose; T. L. Forbes: Nothing to disclose; H. Genis: Nothing to disclose. 
Journal of Vascular Surgery
June 2018
